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diabetes. There have been several reports of
transient changes in refraction of people
newly diagnosed with diabetes. Visual acuity
and refraction may be affected when there
are ocular biometric changes. Small but sig-
niﬁcant biometrical changes have been found
by some authors during hyperglycaemia1–3
and during reduction of hyperglycaemia.4
Here, we describe a case of type 2 diabetes
that was detected from ocular straylight and
intraocular thickness measurements.
Straylight (also ocular straylight and retinal
straylight) is a measure of how light periph-
eral to that originating from a target of inter-
est affects performance at a task involving the
target. Straylight is affectedmainly by forward
light scatter from the cornea and lens.
A 29-year-old male university student was a
participant in an ocular biometric study at
Queensland University of Technology, with
his left eye undergoing a series of tests on
5 April and 16 May 2012. Refraction was R
-1.25/-0.50 × 165 and L -1.25/-0.25 × 5,
with visual acuities R 6/12 (amblyopia) and
L 6/6. Three measurements were taken
with a Haag-Streit Lenstar LS 900 at each
visit and intraocular distances were deter-
mined (Figure 1).
Further ocular biometric testing occurred
on 28November for the purpose of validating
some experimental procedures. We noted
approximately 17 μm increase in corneal© 2015 The Authors
Clinical and Experimental Optometry © 2015 Optometry Athickness, 0.4 mm increase in lens thickness
and 0.3 mm decrease in anterior chamber
depth compared with the previous visits
(Figure 1). A week later, he complained of
discomfort when looking at a laser show
during night-time. We had just acquired a
C-Quant (Cataract Quantiﬁer) from Oculus
Optikgeräte (Wetzler, Germany), which de-
termines straylight by a subjective compensa-
tion comparison method.5 Left eye straylight
was measured as 1.32 ± 0.11 log(s) (Figure 2).
On 25 February 2013, the participant re-
ported continuation of night-time problems.
Straylight measurements were R 1.16 ± 0.06
log(s) and L 1.35 ± 0.10 log(s) (Figure 2).
On 10 May 2013, his annual urine analysis
showed +4 glucose levels and he was diag-
nosed by his physician with type 2 diabetes
three days later after a blood test that gave
HbA1c of 9.2 per cent and fasting blood
glucose of 11.1 mmol/l. The participant was
advised by the doctor to control diet and
increase physical activity. Laser scanning
in vivo corneal confocal microscopy of the left
eye was performed on 10May using theHRT3
Heidelberg Retinal Tomograph (Heidelberg
Engineering GmbH, Heidelberg, Germany).
Images showed light scattering in the cornea,
with the corneal sub-basal nerve plexus having
a low contrast against the background at the
level of Bowman’s layer (Figure 3, top row).
On 20 August 2013, ophthalmic measure-
ments and medical tests were repeated.ustralia
CliHbA1c and fasting blood glucose were at
normal levels of 6.5 per cent and 5.7
mmol/l, respectively. Corneal thickness,
anterior chamber depth and lens thickness
were similar to those obtained in April and
May 2012 (Figure 1). Straylight was now R:
0.87 ± 0.12 log(s), L: 0.91 ± 0.09 log(s), close
to mean age-normal levels.6 Corneal light
scattering had decreased according to micro-
scopic images (Figure 3, bottom row) and the
participant was no longer complaining of dis-
comfort looking at laser shows.
COMMENT
This clinical communication demonstrates
greater corneal light scattering and possibly
for the ﬁrst time, increased straylight during
hyperglycaemia in newly diagnosed diabetes.
The straylight increase was probably caused
by increased light scattering accompanying
the temporary increases in corneal and lentic-
ular thickness; evidencewas found for changes
in corneal light scattering (Figure 3). It has
been found previously that people with diabe-
tes have greater corneal light scattering than
people without diabetes.7,8 The decreases in
anterior chamber depth and increase in lens
thickness during hyperglycaemia are in agree-
ment with other studies.1,2
Straylight has practical implications for
people with hyperglycaemia when driving at
night-time. From a clinical viewpoint, it willnical and Experimental Optometry 98.5 September 2015
481
Anterior chamber Lens Cornea (×10)
6
5
4
3
2
05/04/2012 16/05/2012 28/11/2012 20/08/2013
Day - month - year
In
tra
oc
ul
ar
 th
ic
kn
es
s 
(m
m)
Figure 1. Intraocular thicknesses of left eye
at different visits. Note that corneal thick-
ness has been multiplied by 10.
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Figure 2. Straylight (log[s]) of right and left
eyes at different visits. Error bars are stan-
dard deviations of nine measurements.
Figure 3. In vivo corneal confocal images of the sub-basal nerve plexus of the left eye at
Bowman’s membrane. The images were collected at 50 to 60 μm of corneal depth. Top
row: on 10 May, at which time the participant had hyperglycaemia; bottom row: on 20
August, by which time blood sugar had returned to a normal level.
Straylight and corneal scattering in type 2 diabetes Adnan and Atchisonbe interesting to pay attention to the contri-
bution of the layers of the cornea to increased
light scattering during acute and chronic
changes in blood glucose levels.Clinical and Experimental Optometry 98.5 September 2015
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